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CASE REPORT 
Bradycardia, an epileptic ictal manifestation 
K. VAN RIJCKEVORSEL, F. SAUSSU & TH. DE BARSY 
Centre Neurologique William Lennox, AII6e de Clerlande, 6, B-1340 Ottignies-LLN, Belgium 
Two patients with recurrent paroxysmal cardio-vascular symptoms are described. The first, an adult, suffered from 
syncopal events which did not respond to carbamazepine treatment and had a normal interictal EEG and ECG. 
The second, a child, presented with attacks of cyanosis, apnoea, and non-responsiveness in clusters, with normal 
interictal examinations. In both patients, prolonged simultaneous EEG and ECG monitoring demonstrated ictal 
bradycardia ccompanied by paroxysmal discharges in the left temporal area. 
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INTRODUCTION 
Electrocardiographic changes during epileptic 
seizures are well known: usually tachycardia has 
been described 1"2. We report two cases, one adult 
with clinical syncope and one child with apnoea, 
cyanosis and non-responsiveness occurring as 
ictal manifestations. 
Patient 1 
This male patient, born in 1966, had an unre- 
markable previous medical history, with the 
exception of fainting after acute pain during 
infancy. In 1990, he presented with recurrent 
attacks of nausea, sometimes followed by loss of 
consciousness. Clinically the patient was reported 
as pale during the attack, but did not convulse, 
did not bite his tongue and was not incontinent. 
Several episodes occurred over a few days, and 
were precipitated by warmth or tiredness. Several 
months then passed without any further manifes- 
tation. CT scan and electroencephalogram 
(EEG) during wakefulness and sleep were 
normal. 
A diagnosis of epilepsy was nevertheless made 
and treatment with carbamazepine (CBZ) was 
prescribed. Unfortunately, the episodes persisted 
despite therapeut, ic serum levels of CBZ. Cardiac 
monitoring was then recorded which showed 
non-specific abnormalities, but the patient had no 
clinical manifestation during the recording. 
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In 1991, prolonged EEG and electrocardio- 
gram (ECG) monitoring demonstrated no inter- 
ictal abnormalities, even after sleep deprivation. 
The patient continued to have attacks, always 
in clusters, clinically suggestive of syncope. In 
1992, the patient presented to us immediately 
after a first 'syncope', and then had a second one 
during an EEG. We recorded a paroxysmal 
discharge in the left temporal area immediately 
followed by a progressive bradycardia. When the 
cardiac rate reached 42/min, the patient de- 
scribed the start of his typical malaise: he was pale 
and sweating. At this point the EEG was diffusely 
slow, but more pronounced in the left hemi- 
sphere. There was no true loss of consciousness 
during this seizure, and the patient recovered 
spontaneously after 30seconds. We continued 
EEG/ECG.rnonitoring with the Oxford Medilog 
ambulatory system, and we recorded five e!ectri- 
cal events, but the patient described some 
discomfort in only one of them. All these events 
showed the same electrical changes (Fig. 1), but 
were shorter. We stopped the CBZ and began 
antiepileptic treatment with valporate (VPA). 
Since this change of treatment, the patient has 
remained seizure free. 
Patient 2 
This boy, born in 1993, pre'sented with a first 
episode of cyanosis at 2 months of age. Neurolog- 
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Fig. 1: Bradycardia and paroxysmal slow waves in the left and anterior derivations appear simultaneously. After a few seconds, 
the patient describes a faint feeling. At this time, bradycardia persists, and sharp waves are predominant in the left 
fronto-temporal areas. There is no loss of consciousness during this seizure. 
ical, gastro-intestinal and cardiac examination was 
normal, including investigation for sleep apnoea. 
At 4 months, his mother noted new episodes 
occurring in clusters: two or three for a day and 
then nothing for a few days. Neurological 
examination and the neuromotor development 
were normal. Initial neurological and cardiac 
prolonged monitoring were normal, but the child 
had no apnoea during this recording. The child 
was investigated again, and simultaneous 
EEG/ECG monitoring eventually showed, after 
4 normal days, a subclinical electrical event and, 
the day after, four subclinical and one clinical 
apnoea. All seizures had the same electrophysio- 
logical aspect: first fast activity in the left 
posterior areas, followed by slow waves, 
3 ~ -1",~.'r6 
4 ~ "~'4L - 01. 
• ~ "r.~.-f~ 
7 ~ "rs-°, 
18z4St41 
i~llII1 liar. : i 
becoming more rhythmic in the left temporal 
area with small spikes followed by bilateral 
diffuse slow waves. The bradycardia ppeared 
concomittantly with the appearance of rhythmic 
slow waves in the left temporal area: apnoea 
occurred when the slow activity became bilateral 
(Fig. 2). 
Treatment with VPA was then prescribed. 
DISCUSSION 
Clinical observation implicates the cerebral cor- 
tex in the genesis of ictal cardiac dysrhythmia. 
Indeed, in most cases, seizures involve changes in 
blood pressure, respiration rate and heart rate. In 
some cases, as these two, it is difficult to know if 
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Fig. 2: The child is-drowsy. Before the bradycardia, there is possibly some fast activity in the left temporo-occipital channel, 
then irregular slow waves appear on the left side, and later bilaterally with small spikes between the delta waves in the left 
hemisphere. 
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the cardiac dysrhythmia is primary or secondary 
to seizure activity 3. Some cardiac arrhythmias, as 
for instance, the prolonged Q-T  syndrome, have 
a tendency to mimic epilepsy 4.Gastaut 5 wrote, in 
1957, that making the differential diagnosis 
between syncope and epilepsy is not always easy. 
This is particularly true when the syncope is 
associated with convulsions. This difficulty re- 
mains today, in spite of technical improvements 
in electrophysiological recording. 
Getting the diagnosis right is essential, because 
the treatment of the two conditions is totally 
different: the mortality rate can be very high in 
untreated or incorrectly treated cardiac- 
arrhythmias: for example it is more than 70% in 
the prolonged Q-T  syndrome. 
Even if interictal EEG or ECG abnormalities 
are recorded they may well not confirm the 
aetiology of the patients' attacks. It is necessary 
to maintain monitoring until a typical manifesta- 
tion is recorded. For this purpose, ambulatory 
combined EEG/ECG is quite helpful. In both our 
cases, we recorded for several days before the 
ictal events without any abnormality. 
In clinical practice tachycardia is the most 
common cardiac feature of epileptic seizures ~'2 
and only some anecdotal cases of ictal brady- 
cardia have been described in adult patients or in 
children suffering from partial epilepsy 6-~°. In 
previously recorded cases no simultaneous 
EEC/ECG s was made, the epileptiform abnor- 
malities were diffuse 7, or the bradycardia p- 
peared after a simple 9 or a complex 6 partial 
seizure. In our patients, as in Wilder-Smith's 
patient t°, faint feelings or sudden loss of con- 
sciousness were the only or major symptom of the 
seizures and occurred simultaneously with a left 
fronto-temporal focus on the EEG. 
In 1990, Oppenheimer and Cechetto ~1 demons- 
trated that stimulation of the caudal posterior 
insula evoked bradycardia in rats; later this has 
been shown in people with epilepsy 12- 
stimulation of the left insular cortex produced 
bradycardia nd depressor responses. In both our 
cases, we recorded a paroxysmal discharge clearly 
beginning in the left fronto-temporal areas 
concomitantly with the beginning of the 
bradycardia. 
The true incidence of bradycardia related to 
epileptic seizures is probably underestimated: 
when a cardiologist sees an abnormal heart 
rhythm, he considers it only from a cardiac 
perspective: when a neurologist records some 
epileptiform abnormalities, he does not always 
monitor the autonomic hanges that may take 
place during the seizure. Misdiagnosis is not 
uncommon as EEG changes appear after abnor- 
mal cardiovascular events, as in the prolonged 
Q-T  syndrome. We think that simultaneous ECG 
recording is mandatory during EEG recording 
firstly to avoid erroneous diagnoses and secondly 
to monitor autonomic hanges during seizures. 
Further cases are needed to confirm that the left 
side is usually the site of epileptic discharge 
during ictal bradycardia. 
CONCLUSION 
Two patients with ictal bradycardia have been 
described. In both cases, bradycardia was accom- 
panied by an abnormal paroxysmal discharge in 
the left fronto-temporal area. It would seem 
mandatory to record simultaneous EEG and 
ECG in patients with atypical syncopal feelings. It 
would be safest to always monitor the ECG in 
patients having prolonged EEG recording includ- 
ing ambulatory recording. 
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